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place, it is necessary to explain why changes of valency in an
atom require comparatively small expenditures of energy; and
in the second place, it is essential to throw some light upon the
alteration in chemical and physical character of the atom pro-
duced by changes in valency. Now when the cometary electron
is in aphelion to the nucleus, it is far removed from the centre
of attraction and is travelling slowly in its orbit, both of which
conditions will render it easily removed from or replaced in its
normal path with slight expenditure of energy. Again, when at
perihelion, these cometary electrons are assumed to pass very
close to the outside of the positive zone ; and they will affect
the electrons in this zone in the same manner as the negative
electrons of the core do from the inside of the ring. A change
in the number of electrons in the cometary orbits will therefore
influence the positive zone just as it would be affected by a
change in the number of electrons in the core. The two effects,
however, though alike, are not identical; for in the case of the
core electrons their influence is a constant one; whereas the
cometary electrons only exert a periodic influence, since during
a large portion of their path they are far away from the positive
zone. Thus a change in the number of the core electrons pro-
duces a permanent effect and changes the atomic number of the
atom ; while a change in the number of the cometary electrons
tends in the same direction but is not so marked in its action.
The latter influence, therefore, produces only a change in
chemical character approaching to but not identical with a
change in atomic number. For example, the conversion of
ferric iron into ferrous iron produces a material very like mag-
nesium, but not isotopic with it; and the conversion of hexa-
valent uranium into quadrivalent uranium yields a substance
closely akin to thorium, but not isotopic with it.
9. Conclusion.
It seems desirable to sum up the subject at this point; and
this can best be done by indicating very briefly the successes
and failures of the various model atoms from th,e chemical
standpoint.
Bohr's atom appears to be considerably overrated, especially
by those who seem to have accepted it blindly without apply-
ing any critical examination. It appears to have failed when